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Abstract 
Introduction: Leprosy is a fairly dreaded disease, but it is curable. However, liver failure is one of the side effect 
of the treatment that challenging to manage.  
Objectives: Assessing the effects of Multi Drug Therapy (MDT) on the liver function (SGOT, SGPT) and 
Mycobacterium Leprae Particle Agglutination (MLPA) test (IgM anti PGL-1) before and after treatment in 
patients with multibacillary (MB) leprosy. 
Method: Twenty-eight patients who met the inclusion criteria were enrolled in this study which categorized as 
new MB leprosy patients in Dr. Wahidin Sudirohusodo Hospital, Makassar, Indonesia. In order to test the liver 
function, blood serum was taken to measure the SGOT and SGPT level with Bochringer Mannheim automatic 
analysis, while MLPA test measurement was performed with qualitative method. Blood serum was collected three 
times with the following period; before the treatment, 3 months, and 6 months after treatment. The data was 
analyzed using Friedman and Wilcoxon Signed Rank test with significant level p<0.001. 
Result: There were significant increases in SGOT and SGPT levels (p<0.001) before and after MDT treatment 
between 3 to 6 months. Meanwhile, for IgM anti PGL-1, it was not significant (p>0.01) before treatment and after 
3 months treatment, but significant different (p<0.001) on 6 months treatment. 
Conclusion: MDT treatment on MB leprosy patient increase the SGOT and SGPT level but decrease the IgM anti 
PGL-1 after the 6 months of treatment. 
Keywords: IgM anti PGL-1, multibacillary leprosy, Multi Drug Therapy, SGOT, SGPT 
1. Introduction  
Leprosy is a chronic granulomatous disease, which mainly affecting the skin, peripheral nerves and mucosa of the 
upper respiratory tract. Leprosy is caused by Mycobacterium leprae (M. leprae), an obligate intracellular 
bacterium. Manifestations of clinical symptoms have a broad spectrum, which classified as Tuberculoid (TT), 
Borderline Tuberculoid (BT), Borderline Borderline (BB), Borderline Lepromatous (BL) and Lepromatous 
Leprosy (LL). (Gaschignard et al., 2016).  
Clinical manifestations of leprosy very various and among other diseases, it was known as the great imitators 
therefore it could imitate clinical symptoms of many diseases. These manifestations of leprosy depends on 
individual immunity response to M. leprae and it has a lot of similarity between patient with leprosy and 
connective tissue diseases both clinically and serologically (Hsieh & Wu, 2014). 
Main purpose in leprosy eradication is to cut the chain of infection in order to decrease  it’s incidence, by treating 
and curing patients and also prevent the risk of disability (Ribeiro et al., 2015). Thus, in order to achieve these 
objectives, the principal strategy is still based on the early detection and treatment. Since introduced by WHO in 
1982, multidrug therapy (MDT) has become a treatment strategy that has provided a highly effective cure for 
leprosy (WHO Expert Committee on Leprosy, 2012). 
Among of side effect MDT drugs regiment is hepatotoxic and the simple examination to assess it is by measuring 
liver function through SGOT and SGPT tests (Amacher et al., 2013; Robles–Diaz et al., 2014). Progress in the field 
of immunology is very helpful in making the diagnosis and treatment including the use of serological tests for 
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leprosy (Setia et al., 2011). One of the serological test to assess IgM anti PGL-1 is Mycobacterium Leprae Particle 
Agglutination (MLPA). It is not only a simple and economical technique for early diagnosis and evaluation of 
leprosy treatment but also has high specificity and sensitivity (Eichelmann et al., 2013; Widodo, 2015). 
The objective of this study is to analyze the liver function (SGOT, SGPT) and MLPA test (IgM anti PGL-1) in 
patient with MB leprosy before, 3 months, and 6 months after  treatment with MDT-WHO regiment. 
2. Material and Methods 
This was a cohort study of 28 subjects, they are new patients with MB leprosy who visited Dr. Wahidin 
Sudirohusodo Hospital in Makassar, Indonesia. The subjects consist of 19 men (mean age 27.9 years) and 9 
women (mean age 25.8 years). Venous blood (5cc) was collected after the patient signed the informed consent. To 
assess the liver function, the blood was centrifuged to obtain serum than SGOT and SGPT measurement was 
performed. The examination was conducted by automated Bochringer Mannheim analyser. While to assess MLPA 
test (IgM anti PGL-1) we assessed qualitatively using blood serum. This study was approved by the ethical 
committee of Faculty of Medicine, Hasanuddin University.  
Statistical analysis was performed using SPSS 20.0.1 package for Windows (SPSS Inc., Chicago, IL, USA). The 
Friedman and Wilcoxon Signed Rank tests were used to analyze the significant difference of SGOT, SGPT and 
MLPA test (IgM anti PGL-1) before, 3 months, and 6 months after treatment. A value of p<0.001 was considered 
statistically significant. 
3. Results 
Based on WHO classification, 28 patients were enrolled in this study can categorized as multibacillarry leprosy: 4 
BB-type patients (14.29 %), 17 BL-type patients (60.71 %) and 7 LL-type patients (25.00 %).  
The result of this study showed that both SGOT and SGPT were increased after MDT treatment. Friedman test 
result was supported this finding by significant difference of SGOT and SGPT (p<0.001) before and after 
treatment (Table 1 and Figure 1). Further statistical analysis using Wilcoxon Signed Rank test showed significant 
difference (p<0.001) between before and 3, 6 months after treatment, but not for between 3 and 6 month (p>0.001).  
  
Table 1. Mean value of SGOT and SGPT from MB type leprosy patients before, after 3 months and 6 months of 
treatment and the result of Friedman test. 
Time 
SGOT (u/l) 
Friedman test 
SGPT (u/l) 
Friedman test 
Mean S D Mean S D 
Before 17.61 4.72 
p<0.001 
15.75 8.28  
3 month 24.50 5.32 19.93 6.91 p<0.001 
6 month 26.07 6.63 22.04 7.68  
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Figure 1. Mean and SD value of SGOT and SGPT from MB type leprosy patients before, 3 months and 6 months 
after treatment 
 
The results of the MLPA test (IgM anti PGL-1) can be seen in Table 2 and Figure 2. Based on Friedman Test there 
is a significant difference during treatment (p<0.001). Furthermore, statistical analysis using Wilcoxon Signed 
Rank test showed no significant differences (p>0.001) before and 3 month after treatment. In contrast, after 6 
months of treatment there was a significant difference (p<0.001) compared before treatment.   
 
Table 2. Mean value of IgM anti PGL-1 from MB type leprosy patients before, after 3 months and 6 months of 
treatment and the result of Friedman test 
IgM anti PGL-1 Mean S D Friedman Test 
Before 187.43 84.76  
3 month 197.71 82.65 p < 0.001 
6 month 72.00 44.09  
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Figure 2. Mean and SD value of IgM anti PGL-1 from MB type leprosy patients before, 3 months and 6 months 
after treatment 
 
4. Discussion 
Twenty-eight leprosy patients who met the criteria of multibacillary leprosy patients (BB, BL and LL type) based 
on WHO classification participated in this study (WHO Expert Committee on Leprosy, 2012). All patients have 
not receiving any treatment before study.  
Drug Induced Liver Injury (DILI) is one of the serious complications of drug therapy (Amacher et al., 2013; 
Borlak et al., 2014) that finally cause Acute Liver Failure (ALF) and liver transplantation (Corsini et al., 2012). 
The World Health Organization (WHO) (2012) recommends multibacillary type leprosy treatment using MDT that 
is a combination of dapsone, rifampicin, and clofazimine for 12 months to complete the treatment. Study by Deps 
et al. (2007) reported that 20-23.5% of patients who received MDT showed hepatic abnormalities.  
Among three drugs (dapsone, rifampicin, clofazimine), rifampicin is the most important anti-leprosy and it is 
included in drug regimens for both paucibacillary (PB) and multibacillary (MB) types. It is also associated with the 
occurrence of DILI. (Borlak et al., 2014; Corsini et al., 2012). Schultz et al. (2014) found that using 600 mg or 
more of rifampicin given daily was a risk factor for hepatotoxicity. Clofazimine is very effective and safe when 
given daily in normal doses. The use of dapsone in appropriate doses rarely gives side effects. Although there are 
many side effects that may result such as skin allergic reactions, hemolytic anemia, methemoglobinemia, jaundice, 
agranulocytosis, psychotic reactions and 'dapsone syndrome' (Deps et al., 2007). 
In this present study, we found that there was a significant increases in SGOT and SGPT level after treatment 
compared to before treatment. According to Kamble et al. (2017), values with an upper limit of 35 u / l for both 
SGOT and SGPT level are considered normal. So, the increasing of SGOT and SGPT (3 and 6 months) after 
treatment were still within normal limits (Table 1). We can conclude that the administration of MDT drugs up to 6 
months is safe for liver function. This also corresponds to a study where the effect of rifampicin on liver toxicity is 
negligible because of low SGOT and SGPT levels (Parikh et al., 2014). However, in addition to our research data, 
there is a significant increase in SGOT and SGPT levels after MDT therapy, thus monitoring of liver function is 
important to be performed regularly especially in longer term MDT therapy. 
Table 2 shows the IgM anti PGL-1 levels before treatment and almost no difference 3 months after treatment and 
subsequently decreased significantly 6 months after treatment. In this study, we used MLPA test to detect IgM 
anti-PGL-1 because MLPA is a simple and economical technique for early diagnosis and evaluation of 
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multibacillary leprosy treatment, and has a good specificity and sensitivity (Eichelmann et al., 2013; Geluk, 2013). 
The MLPA test specificity was 91% in MB leprosy patients and 21% in patients PB. The MLPA (IgM anti PGL-1) 
test can also be used for early detection of leprosy in order to reduce the risk of nerve damage (Geluk, 2013). 
There was positive correlation between the level of IgM anti PGL-1 and the number of M. leprae in patient who 
appeared clinically with a large number of active lesions. Individuals with positive anti-PGL-1 IgM had a 7.2-fold 
higher risk of leprosy than individuals with negative anti-PGL-1 IgM. (Karim et al., 2015). The MLPA test can be 
used not only in diagnosing MB type leprosy cases but also for treatment evaluation (Datta et al., 2014). Our study 
showed that IgM anti PGL-1 was decreased 6 months after treatment, it means that the MDT regimen administered 
for 6 months may provide improvement in leprosy patients. 
5. Conclusion 
The administration of MDT drugs for 6 months in MB type leprosy patients increase SGOT and SGPT level 
although within normal limits, and also decreases the IgM anti PGL-1.  Based on the results of this study we 
suggest that IgM anti PGL-1 can be used as markers in diagnosing and evaluating in cases of MB type leprosy 
patients. 
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